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and B. M. Weckhuysen *[a] §S1 DERIVATIVE OF XANES DATA
To compare the data obtained from both instruments, the derivatives of XANES data of the Co reference samples are shown in Figure S1 . The laboratory-based measurement was performed for ~3 h, while the synchrotron measurement took ~0.5 h. Figure S1 . Comparison of the derivative of XANES data of the Co reference sample; the data from the laboratory-based measurement is plotted in blue, the data recorded at the synchrotron is displayed in red.
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S2.1 LEAST SQUARES LINEAR COMBINATION FITTING FOR VALIDATION OF XANES LABORATORY-BASED SET-UP EXPERIMENTS
The cobalt references were fitted to the unknown data collected during the different FTS reaction times. By using the Athena XAS data processing software, all different possible fitting combinations were tested. For completeness we here present all the fitting calculations, including the fit presented in the main text. 
COMMUNICATION

S2.2 LEAST SQUARES LINEAR COMBINATION FITTING FOR LONG-TERM EXPERIMENTS
The cobalt references were fitted to the unknown data collected during the different long-term FTS reaction. By using the Athena XAS data processing software, all different possible fitting combinations were tested. We here present all fits performed. 
COMMUNICATION §S3 STABILITY OF XANES LABORATORY-BASED SET-UP
To determine the stability of the XANES instrument during the execution of the long-term experiments, two distinct test measurements were performed: a) the intensity (I) along the energy range of the XANES measured at the beginning of the FTS experiments and after 200 h of reaction are presented in Figure S3 .1, and b) the intensity (I 0 ) along the energy range of the XANES measured without the sample at time 0 h, and after 75 h are presented in Figure S3 .2. The two measurements are independent between each other. 
COMMUNICATION §S5 SCANNING TRANSMISSION ELECTRON MICROSCOPY-ENERGY DISPERSION X-RAY SPECTROSCOPY
Scanning Transmission Electron Microscopy-Energy Dispersive X-ray Spectroscopy (STEM-EDX) measurements confirmed the Co 3 O 4 nanocrystallite average size as determined by XRD (~14 nm). Calcined unpromoted Co/TiO 2 FTS catalyst was measured by using a FEI Talos F200X instrument, the cobalt mapping is shown in red and the titanium one in green. Figure S5 . STEM-EDX mapping of the calcined Co/TiO2 catalyst.
The temperature profile of the reactor was measured at 493 and 773 K. 
